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(54) Title of the Invention: Automatic Attachment/Detachment 
Device for Lithographic Plate in Imprinter 
(72) Inventors: Kazuteru Kawazoe et al. 
(71) Applicant: BALDWIN SHOJI K.K. 
(57) [Summary] 

[Object] To automatically attach and detach, at a prescribed 
location on a plate cylinder, a base plate having a plate surface 
with a size that is smaller than the overall width of the imprinter 
plate cylinder. 

[Constitution] Numerous positioning holes are provided in the 
plate cylinder 2 of an imprinter 1 having a magnetised external 
circumferential surface, and a base plate 25 of a ferromagnetic 
material having a plate surface is mounted by means of 
positioning holes while the positioning holes that are not in use 
are plugged with magnet pins. A plate exchange robot 10 that 
automatically performs this mounting action latches onto the 
base plate with the L-shaped hooks on its hand, and moves the 
hand 14 to the mounting site of the plate cylinder 2 that has 
been determined beforehand. At this position, the L-shaped 
hooks insert into the positioning holes of the plate trunk, and 
the base plate is positioned and held by means of magnetic 
chucking between the plate end and the plate trunk. Next, the 


L-shaped hooks rotate to positions in which latching of the base 
plate can be released, whereupon the hand retracts and is 
pulled out. Attachment then occurs by rotating the plate trunk 
to wind the base plate so that the entire plate is chucked. 
[Claims] 

[Claim 1] An automatic attachment/detachment device for a 
lithographic plate in an imprinter, wherein multiple positioning 
holes are provided on an imprinter plate cylinder having a 
magnetised external circumferential surface, unused 
positioning holes are plugged with magnetic pins, and a base 
plate formed from ferromagnetic material having a plate surface 
is mounted by means of the positioning holes, wherein said 
automatic attachment/detachment device for a lithographic 
plate in an imprinter is equipped with a plate exchange robot 
that has L-shaped hooks for latching by rotation following 
passage through elongated holes in the base plate that are 
provided so as to correspond to the positioning holes of the 
plate cylinder, and, after insertion of the L-shaped hooks into 
the positioning holes of the plate cylinder, the hooks rotate in 
order to latch or unlatch the base plate. 
[Claim 2] An automatic attachment/detachment device for a 
lithographic plate in an imprinter as cited in claim 1, 
characterised in that the plate cylinder for an imprinter has a 
magnetic sheet attached to the plate cylinder surface. 


[Claim 3] An automatic attachment/detachment device for a 
lithographic plate in an imprinter as cited in claim 1, 
characterised in that the plate cylinder for an imprinter has a 
magnetised external circumferential surface, or a magnetic 
sheet is attached to the surface. 

[Claim 4] An automatic attachment/detachment device for a 
lithographic plate in an imprinter as cited in claim 1, 
characterised in that the base plate comprises a plate width 
that is smaller than the overall width of the plate cylinder. 
[Claim 5] An automatic attachment/detachment device for a 
lithographic plate in an imprinter as cited in Claim 1, 
characterised in that the plate exchange robot is used for a 
printing unit having two plate cylinders and one press cylinder. 
[Claim 6] An automatic attachment/detachment device for a 
lithographic plate in an imprinter as cited in Claim 1, 
characterised in that a suction dish that suctions the base plate 
is provided on the hand of the plate exchange robot. 
[Claim 7] An automatic attachment/detachment device for a 
lithographic plate in an imprinter as cited in Claim 1, 
characterised in that a plate press roll for pressing the base 
plate onto the plate cylinder surface is provided on the hand of 
the plate exchange robot. 


[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Utilization] The present invention relates to 
an automatic attachment/detachment device for a lithographic 
plate in an imprinter that pertains to imprinters for imprinting 
text areas on printed paper surfaces. 
[0002] 

[Prior Art] Department stores, supermarkets, corner shops, car 
dealers, household electric appliance outlets and the like have 
expanded their businesses by broadening their sales of 
products and increasing the number of shops. In this industry, 
advertisement leaflets common to all of their shops are used, 
and when distributing these advertising leaflets, or when 
inserting them into newspapers or the like for home delivery, 
general information regarding the shop name or an 
advertisement specific to a shop, such as a sale date or sale 
duration, is imprinted on the leaflets. When parts of original 
advertising leaflets are to be imprinted in this manner, rotary 
printers are used, and these printers are obtained by providing 
an imprinter for performing printing before or after the colour 
printing unit that prints the main text. 

[0003] For example, with rotary printers in which the imprinter is 
disposed in front of the printing unit, the paper that is supplied 
from the wound paper of the paper feeder is printed on by 
being passed through the imprinter, whereupon test printing is 


carried out in multiple colours, e.g., four, in the subsequent 
multiple printing units. Next, the ink is dried in a dryer and the 
paper is cut by being passed through a cutter before it exits in 
the form of paper sheets or folded paper. 
[0004] With conventional letterpress imprinters, attachment of 
the imprinting plate (referred to below as "lithographic plate") to 
the plate cylinder is carried out using a method whereby the 
plate is attached to the plate cylinder surface using two-sided 
tape. Fig. 12 shows an example of attachment of a plate to a 
plate cylinder. A ruled line 8 for positioning the plate 7 is 
inscribed on the plate cylinder 6, and the plate is affixed so as 
to line up with this ruled line 8. The affixing position of the plate 
is determined based on the location at which the main text of 
the advertisement is to be imprinted, and, regarding the number 
of plates that are prepared, two plates 7A and 7B are prepared, 
for example, when the number of imprinting locations is two, as 
shown in Fig. 12. 

[0005] When different text, graphics and the like are to be 
printed with each lot of a determinate quantity for a prescribed 
number of leaflets, the lithographic plate is first attached to the 
plate cylinder of the imprinter. When this imprinting cycle is 
completed, the rotary printer is then temporarily stopped, and 
the lithographic plate is removed from the plate cylinder, 
whereupon the next lithographic plate is affixed and printing is 


then performed. Thus, the number of times that the plate is 
exchanged increases as the number of impressions increases. 
[0006] 

[Problems to Be Solved by the Invention] Exchange of 
lithographic plates in systems in which the lithographic plate is 
directly affixed to the imprinter plate cylinder is not carried out 
inside the machine, and thus operability of the procedure is 
poor. Moreover, even if the lithographic plates have been 
prepared beforehand, a process for attaching and removing the 
lithographic plates on the plate cylinder must be included. A 
particularly long period of time is required for the operation 
when a large number of lithographic plate exchanges must be 
made, which leads to loss of printing efficiency. 
[0007] In addition, it must be confirmed whether or not the 
lithographic plate is properly positioned by actual impression 
carried out after the mounting of the plate. If the location of the 
lithographic plate is off at this time, the lithographic plate must 
be removed and aligned again, and a great deal of labour is 
thus required for exchanging the lithographic plates. 
[0008] In addition, even when there are few imprinted parts that 
are used for the main text, the lithographic plate must have the 
overall width of the plate cylinder, and the lithographic plate is 
thus not effectively used. Moreover, printing costs increase 
because of the large size, and the storage space must be 
increased for their reuse. 


[0009] Automated lithographic plate attachment/detachment 
devices that automatically attach and remove lithographic 
plates on plate cylinders have been disclosed, for example, in 
JP (Kokai) 62-271744 and 62-74654. However, although 
conventional automatic lithographic plate 

attachment/detachment devices can be used when the 
imprinter lithographic plate has the same overall width as the 
plate cylinder, the devices are not constituted in such a manner 
that they can accurately mount lithographic plates of various 
sizes, including sizes that are smaller than the overall width, at 
a prescribed location; nor can they remove the plates from the 
location at which they are mounted. Currently automatic 
lithographic plate exchange is carried out with one exchange 
robot for each plate cylinder, and this type of device thus 
cannot be utilised in imprinters having two plate cylinders for 
each press cylinder. 

[0010] In light of this state of affairs, there is need for the 
development of an automatic attachment/detachment device for 
a lithographic plate in an imprinter that will solve the specific 
problems with attachment and removal of imprinter lithographic 
plates. 

[0011] An object of the present invention is to provide an 
automatic attachment/detachment device for a lithographic 
plate in an imprinter with which it is possible to automatically 
attach and detach base plates having plate surfaces that 


comprise a smaller size than the overall width of the 

lithographic plate of the imprinter. 

[0012] 

[Means for Solving the Problem] In order to attain the above 
objective, the present invention is an automatic 
attachment/detachment device for a lithographic plate in an 
imprinter wherein multiple positioning holes are provided on a 
plate cylinder for an imprinter having a magnetised external 
circumferential surface, unused positioning holes are plugged 
with magnetic pins, and a base plate formed from 
ferromagnetic material having a plate surface is mounted by 
means of the positioning holes, wherein this automatic 
attachment/detachment device for a lithographic plate in an 
imprinter is equipped with a plate exchange robot that has L- 
shaped hooks for latching by rotation following passage 
through elongated holes in the base plate that is provided in 
correspondence with the positioning holes of the plate cylinder, 
and, after insertion of the L-shaped hooks into the positioning 
holes of the plate cylinder, the hooks rotate in order to latch or 
unlatch the base plate. In addition, the plate cylinder for an 
imprinter is characterised in having a magnetised external 
circumferential surface, or in having a magnetic sheet that is 
attached to the surface. 

[0013] In addition, the base plate comprises a plate width that is 
smaller than the overall width of the plate cylinder. Moreover, 


the plate exchange robot is characterised in that it can be used 
in printing units having two plate cylinders for each press 
cylinder. 

[0014] The hand of the plate exchange robot is characterised 
by being provided with a suction dish that suctions the base 
plates. 

[0015] The hand of the plate exchange robot is characterised 
by having a plate press roll for pressing the base plate onto the 
plate cylinder surface. 
[0016] 

[Operation of the Invention] The base plates are obtained by 
preparing the required number of sheets in accordance with the 
various impressions, and then preliminarily affixing the plates. 
In addition, the unused pin holes for positioning on the plate 
cylinder are plugged by inserting magnetic pins. The plate 
exchange robot then latches the base plate onto the L-shaped 
hooks on its hand, and the hand moves to a predetermined 
mounting location on the plate cylinder. At this location, the L- 
shaped hooks insert into the positioning holes of the 
lithographic plate, thus positioning the base plate that is held by 
means of magnetic chucking between the plate ends and the 
plate cylinder. Next, the L-shaped hooks rotate to positions in 
which latching of the base plate can be released, whereupon 
the hand is retracted and pulled out. The lithographic plate 
then rotates and winds the base plate, thus affixing and 
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attaching the entire plate. Exchange of the base plate can be 
carried out by reversing the above mounting operation. 
[0017] 

[Working Examples] Working examples of the present invention 
are described below based on the figures. Fig. 1 is a general 
structural diagram of the automatic attachment/detachment 
device for a lithographic plate in an imprinter according to the 
present invention as installed in a rotary printing device. With 
the rotary printer, paper 3 fed from a feeder is imprinted 
between a plate cylinder 2 and a press cylinder 4 in an 
imprinter 1, and one-colour printing is then carried out by 
means of a colour printing unit 5 at the initial stage of a multi- 
colour printing unit. 

[0018] The lithographic plate automatic attachment/detachment 
device of the imprinter 1 is constituted by a plate exchange 
robot 10 for attaching and detaching base plates on a plate 
cylinder 2, a stocker 30 for housing the base plates, and a 
pickup unit 40 for removing the base plates from the stocker 30 
or depositing them into the stocker 30. 

[0019] The plate exchange robot 10 is constituted by a frame 
11, an arm 12 that is supported on this frame 11, and a hand 
14 that is provided on this arm 12. 

[0020] The frame 11 has an arch-shaped structure consisting of 
an upper and two side frames. Thus, the fame 1 1 is disposed 
parallel to the lengthwise direction of the plate cylinder 2 of the 
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imprinter 1 . The inside of the above frame is provided with a 
hand transport mechanism 13 whereby the arm 12 is moved in 
a suspended condition along the frame. 
[0021] With this arm 12, as shown in Fig. 2, a base arm 12A 
connected to the hand transport mechanism 13, a first arm 12B 
at the end of the base arm 12A, and a second arm 12C at the 
tip of the first arm 12B are each axially supported. In addition, 
a hand 14 that handles the base plates described below is 
mounted on the second arm 12C. The axial support parts of 
the base arm 12A and the first arm 12B are disposed nearly at 
the centre of the upper plate cylinder 2A and the lower plate 
cylinder 2B, and are constituted so that the base plate 25 can 
be attached and detached at both the upper and lower plate 
cylinder 2. 

[0022] The hand 14, as shown in Fig. 3, is equipped with a 
base part 14A that is axially supported at the tip of the second 
arm 12C, and a base plate holding member 14B provided so 
that it can freely move in the direction of the axial support part 
of the base part 14A. In addition, the base plate holding 
member 14B is provided so that it is opposite the plate cylinder 
2. A pair of hook mechanisms 15 are provided at locations on 
the base plate holding member 14B in the lengthwise direction 
of the plate cylinder 2. 

[0023] The hook mechanism 15 comprises an attachment part 
15A that is fixed on the surface side of the base plate holding 


member 14B, and a rotary actuator 16 that is disposed on the 
back surface of the base plate support member 14B. As shown 
in Fig. 4, the rotational shaft of the rotary actuator 16 passes 
through the attachment part 15A, and an L-shaped hook 17 is 
provided that hooks the base plate 25 on this shaft. The rotary 
actuator 16 employs a pneumatic system, for example, to rotate 
the L-shaped hooks 17 to locations at which latching with the 
base plate 25 is released, as indicated by the slanted lines in 
the figure. This is achieved by rotating 180° with respect to the 
latching position of the base plate 25 indicated by the solid lines 
in Fig. 3. 

[0024] A plate press roller 18 is disposed on the base plate 
holding member 14B between the hook mechanisms 15. This 
plate press roll 18 is attached to the piston of a cylinder (not 
shown) that is disposed on the back surface of the base plate 
holding member 14B, and is caused to press the base plate 25 
that has been positioned on the plate cylinder 2 in order to 
allow reliable magnetic chucking of the plate cylinder surface. 
[0025] Multiple suction dishes 19 are provided for suctioning 
the base plate 25 that is hooked on the L-shaped hooks 17, 
and, for example, four are provided. 

[0026] The stocker 30 houses multiple base plates 25 prepared 
in advance, with plates 7 attached as necessary for impression 
of the leaflets, and houses them lined up in their printing 
sequence. 
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[0027] The pickup unit 40 is constituted in such a manner that 
it can move in the direction indicated by the arrow in the stacker 
frame 31 parallel to the direction in which the base plates are 
housed in the stocker 30. The pickup unit 40 receives and 
transfers the base plates 25 by removing the base plates 25 
from the stocker 30 and mounting them on the hand 14 of the 
plate exchange robot 10, or removing the base plates from the 
hand 14 and depositing them in the stocker 30. 
[0028] The constitution of the plate cylinder and base plate will 
now be discussed. 

[0029] With the plate cylinder body 20, as shown in Fig. 5, a 
plate attachment groove 21 is formed parallel to the rotational 
axis on the cylinder surface, and a magnetic sheet 22 is 
attached to the cylinder surface, excluding the plate attachment 
groove 21. Positioning holes 23 that attain a prescribed depth 
in the plate cylinder body 20 are formed through the magnetic 
sheet 22 in the vicinity of the plate attachment groove opposite 
the direction of rotation of the cylinder (arrow a in Fig. 6). The 
positioning holes 23 are formed with diameters that will allow 
insertion of the hooks of the hand 14. In addition, the 
positioning holes 23 are laid out with a prescribed spacing in 
numerous pairs, for example, three (23A, 23B and 23C), on 
base plates 25 of various sizes or at the attachment positions 
or the like of a base plate 25 in accordance with the location of 
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impression printing. As shown in Fig. 7, magnetic pins 24 are 
inserted into the unused positioning holes 23. 
[0030] Regarding the magnetic pins 24, a permanent magnet 
24B is affixed to a pin body 24A, and, as shown in Fig. 8, the 
screw 24C of the pin body is screwed into the threading 23A of 
the positioning hook hole. At this time, the surface of the 
permanent magnet 24B is made so as to be nearly identical to 
the plate cylinder surface, and so it is possible to eliminate 
impairment of magnetic force at the plate cylinder surface of the 
magnetic sheet 22 caused by the positioning the holes 23 in 
the vicinity of the edges of the base plate 25. Lifting of the 
base plate 25 is thus prevented. 

[0031] The base plate 25, as shown in Fig. 9, has the minimum 
required plate width that is sufficiently smaller than the overall 
width of the plate cylinder, and is produced from a magnetic 
material so that chucking will occur as a result of the magnetic 
force from the magnetic sheet 22. This base plate 25, as 
shown in Fig. 4, has a curved part 25A for inserting and 
fastening at the plate attachment groove 21 of the cylinder at 
one end, and a pair of elongated holes 25B that allow the L- 
shaped hook to pass through is provided nearby along the 
curved part 25A. The distance between the elongated holes 
25B is the same as the distance between the positioning holes 
23 of the plate cylinder, for example, the same as the distance 
between [positioning holes] 23A. 
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[0032] Mounting of the base plate on the plate cylinder body will 
now be discussed. Fig. 10 shows the plate cylinder 2 after 
mounting of a base plate. 

[0033] The base plates 25 are prepared in the required number 
in accordance with the various impression printings, and the 
plates 7A, 7B, ... are affixed beforehand and are housed in the 
stocker 30 in the printing sequence. In addition, the positioning 
holes 23 of the plate cylinder 2 that are not used are plugged 
by inserting the magnetic pins 24. 

[0034] The hand 14 of the plate exchange robot moves to the 
position for transferring the base plates 25, and, meanwhile, the 
base plate 25 is removed from the stocker 30 by the pick-up 
unit 40, and is moved to the above transfer position. At this 
point, the hand 14 passes through the L-shaped hooks 17 that 
are at the latching release positions in the elongated holes of 
the base plate 25 (refer to Fig. 9A), then rotates to the latching 
position (refer to Fig. 9B), and hooks and holds the material. 
Simultaneously, the base plate 25 is suctioned and held by the 
suction dish 19. In this condition, the hand 14 is then moved by 
the hand transport mechanism 1 3 so that the base plate 25 is 
opposite the lower plate cylinder or upper plate cylinder. Next, 
the L-shaped hooks 17 of the hand are inserted into the 
positioning holes of the positioned plate cylinder, and, by this 
means, the curved part 25A of the base plate is positioned at 
the plate attachment groove 21 of the plate cylinder. The base 
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plate 25 at this time is supported in a condition whereby the 
region near the curved part is chucked on the magnetic sheet 
22 and magnetic pins 24 of the plate cylinder. Subsequently, 
the L-shaped hooks 17 are rotated to the latching release 
position, and are retracted from the positioning holes 23. The 
suctioning action of the suction dish 19 is then released, and 
the base plate holding member 14B is slightly separated from 
the plate cylinder 2. Simultaneously, the plate press roll 18 
operates to press the base plate 25 onto the surface of the 
plate cylinder. The plate cylinder body 20 is then rotated in the 
direction indicated by the arrow b in Fig. 11, and the base plate 
25 is wound on the plate cylinder 2 in a condition whereby it is 
pressed by the plate press roll 18, and is thus chucked and 
held on the magnetic sheet 22. When the base plate 25 is 
chucked on the plate cylinder, pressure from the plate press roll 
18 is released, and the hand 14 moves to the base plate 
receiving and transfer position. 

[0035] This sequential operation is pre-programmed in 
accordance with the type, position, and number of impression 
printings; and attachment/detachment operations for the base 
plates relative to the plate cylinders are thus automatically 
performed by execution of this program. 
[0036] Plate exchange involves removing the base plate from 
the plate cylinder by an operation that is the reverse of the 
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above attachment operation, and mounting of a base plate is 
then carried out in the same manner as above. 
[0037] This working example had a constitution wherein a 
magnetic sheet was affixed to the plate cylinder surface, but a 
magnetised material may also be used for the plate cylinder 
body itself. 

[0038] In this working example, a plate attachment groove was 
provided on the plate cylinder, but this plate attachment groove 
need not necessarily be provided. In such a case, a material 
without a curved part is used as the base plate. 
[0039] 

[Effect of the Invention] As described above, in accordance with 
the present invention, a plate exchange robot is constituted in 
such a manner that the L-shaped hooks of a hand for hooking 
with elongated holes on a base plate are inserted into 
positioning holes of a plate cylinder, thereby positioning the 
plate. Consequently, receipt and transfer of the base plates are 
ensured and dropping of base plates from the hand during 
transfer is prevented. 

[0040] In addition, because automatic base plate transfer with 
respect to multiple plate cylinders can be carried out with a 
single plate exchange robot, plate exchange can be expedited, 
thus improving printing efficiency. 
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[Brief Description of the Drawings] 

[Fig. 1] A block diagram of an automatic 
attachment/detachment device for a lithographic plate in an 
imprinter that illustrates a working example of the present 
invention. 

[Fig. 2] A side view of the imprinter and plate exchange robot. 
[Fig. 3] A perspective view of the hand of the plate exchange 
robot. 

[Fig. 4] A side view of the hook mechanism. 

[Fig. 5] A perspective view of the plate cylinder. 

[Fig. 6] A cross section along line A-A in Fig. 5. 

[Fig. 7] A diagram showing the condition in which magnetic pins 

have been inserted into the positioning holes. 

[Fig. 8] A structural diagram of a magnetic pin showing a partial 

cut-away. 

[Fig. 9] A plan view of the base plate, where (A) is a diagram 
showing the unlatched state of the L-shaped hooks, and (B) is 
a diagram showing the latched state of the L-shaped hooks and 
the action of the suction dish 19. 

[Fig. 10] A perspective view of the plate cylinder at the time of 
plate mounting. 

[Fig. 11] A side view along line B-B in Fig. 10. 
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Printing unit 
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Plate exchange robot 
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Hand transfer mechanism 
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Hook mechanism 

17 

Hook 

18 

Plate press roll 

19 

Suction dish 

20 

Plate cylinder body 

22 

Magnetic sheet 

23 

Positioning holes 

24 

Magnetic pins 

25 

Base plate 

30 

Stocker 

40 

Pickup unit 
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